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Abstract; The Yangtze finless porpoise ( Neophocaena asiaeorientalis asiaeorientalis) is a unique freshwater
subspecies of N. asiaeorientalis, which is endemic to the Yangtze River of China and is now ecritically
endangered. Due its natural habitat is not expected to improve in near future, ex situ conservation was
considered as the most important strategy to prevent it from extinction. However, in theory, without effective
human intervention, inbreeding is unavoidable for any ex situ small population. To evaluate the inbreeding level
of the ex situ Yangtze finless porpoise population living in Tian’ezhou National Natural Reserve, and to provide

useful reference information for its population genetic management, 21 polymorphic microsatellite loci were
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utilized in this study to conduct parentage identification and to analyze relatedness among individuals in this
population. Maximum Likelihood method provided by Cervus V3.0 and TrioML method were used to analyze
parentage and pair-wise relatedness among individuals, respectively. As a result, three whole families with
certain parents and offspring, together with 1 mother-offspring and 1 father-offspring pair were detected ( Table
4). Yet, it is impossible to evaluate the inbreeding level for this ex situ population based on such few
parentages information. Nevertheless, relatedness analysis showed that the average relatedness index (r) of this
population was 0. 118 2, and of the candidate parent pairs it was 0. 115 2. Both of them were significantly
higher than those of the wild population living in the Poyang Lake (0.039 and 0.038, respectively,
unpublished data). Additionally, in this ex situ population, 26. 14% of individual pairs have some relatedness
(r>0.187 5, Table 5), which was 6 times higher than that in the wild population. Besides, inbreeding
coefficient ( F, ) of this population was 0.046. The results from both relatedness analysis and population
inbreeding coefficient suggested that this ex situ population was in high risk of inbreeding or had already been
suffering from inbreeding. To prevent this ex situ population from inbreeding or at least to mitigate the
inbreeding level, on one hand, we recommend to remove the adult female F34 and male M45 from this
population because they had so many possible relatives. On the other hand, we recommend to reintroduce two
fertile porpoises (with an optimal sex ratio of 1: 1) every generation (about 5 years) from wild population or
other ex situ populations. Besides, we proposed to construct an accurate genetic studbook for this ex situ
population for facilitating future population genetic management.

Key words: Yangtze finless porpoise ( Neophocaena asiaeorientalis asiaeorientalis) ; Parentage identification;

Relatedness; Inbreeding; Ex situ conservation

K 1L VL K ( Neophocaena asiaeorientalis
asiaeorientalis, LAF & BR“VLIK” ) A0 A F &K
VLT U A LA K AR 3 A B i L
T4, T A& Rl N 2RI Sh 9 T 4 B A
M, VLV A SRR RE i B SR T R, &
2012 4ERALRI 2 1040 3k, Jf HE I ms T
B R #5 (2012 AR K VTR K IR 2K 5 2 i 15, N
GORE) o FETIZOMRE BT I R TR IR, [ B
H %k & § B ¥ ( International
Conservation of Nature and Natural Resources,
TUCN) & 7EW R I 47 216, 44 5% o Hoa) ol i 2
Wil % 9 (Wang et al. 2013) . % F K ITIT IR
AR SR G I b A 55 A R g ) N AN DR AT e kA
W 4r e, G M ORI WA O S I A REA DL
715 1 #2757 50 (Wang 2009) o KLV K 9T
R 2306 T 20 it 90 AEAR LI, R B
T 1992 AFEFE 9 Jb 4 VL R 5 M kil (K24 21
km, %81 ~ 1.5 km) #5775 A F KR AT i
FOHAGRYIX . REGWAR P IX A 1990 4ETF 45
WAERKILK, ZRad 2R g #K, =
2007 ARJiE, B M—1 30 kA BA ARE
SHRE S B0 s AR 4P A RE , X R RE AR A 2
K BLEANKHZE ) AR RTLVL K Y I 3 AR 4

Union for

WAs 79028 2 (Wang 2009)

I M PR AP AR iy T S R D, R R
FEH R Ao AR o S T R A M R AR T R B
(inbreeding) (Kalinowski et al. 1999, Frankham
et al. 2002) . T 2% BHH A AN 23 45 1T H R 47 b
A 18 5 AR AR A 0 T B BB IS A R AR
VI K A8 1= % & % i 2 % 1B ( inbreeding
depression ) F{ 2 ( Ralls et al. 1979, 1988,
Groombridge et al. 2000, Ralls et al. 2002) , [d]
Wik 2> S BCMORE B AT 2R TR R R
(Frankham et al. 2002) , M fE 2 Fh#f a0 1 1Y
Ko IR, Anda B 1k SR A E 42l 1T
PR o A A L0 20 fie M ) o R R, R BB
(Ailuropoda melanoleuca ) %5 it A= s ¥y v] L) i@ i
N T TE ) 45 59 A5 B i e 0 o0 IR 0 58 B
BRI A, SRTTVT R AR TR FE K, N Tk
HOAE, HOAEE G E WY R T RS OC R
R I 45 382 1% 27 T BOK PEAS R RE 1) 302 28 7K SF- 91 il
SE AH N B Aol AR A B TG

Xia 45 (2005 ) & #| jl HAb 2k 19 14 > %
ASPER T EARIE X 2002 4F B 7= K58 P 1T b
PHLIEFREREAT T 26 7 28 MR & G R i,
LA E 4 D AC-BE-T REM 3 XA T K
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R, Nxsesp th i TR R PR EIIT R E
BEER G, I FLIN W% 36 3 AR B] 19 2R % 6 R B3R
VB, M5, 2003 4F 11 F F12004 41 7, %5
A 4 Sk MR T B b 7T B AR B X R R (Wang
2009) . BIARMFGE A AT, KEEMITIKFD #E
4P T 8AEZ MR RE, JF H 2008 4EFFE KA
f T VKR B S Sk Mk BN RSE TS, Mo 2
SO R BE K (JR 4045 2012) i T RIE AR 30
B, Hw ok A LA R E I AL . Ch I,
2010 47 10 A, 47 X B AN B [A] A B B
KA A WA T BT R R B HEAT T LA A 1 A A
B, EILALSs, RATIEM 21 A~ 2 8P
P EMRIE, 45 A BT 1L i 2k & DNA
(mtDNA ) Fi il (X A5 R, P VR S 8 9 1 b
PLHR BN RE BEAT 3 7 2 8 RSO R 00T, LU
1A B VEAL R0 R A0 30 2 BRIk Rl

g P A R T IR S E B .
1 MRS

L1 #mRE N1 HREEMIE bR K
F4 ol R sl 2 R BREOIR B, 22 10 AL 48 K™ JR At
i, 2010 4% 10 H R4 XA AL B[R] o [ B
BE 7K AE AR W BT 5 Fi X 1A DR 3 K ol e 2 AT
TR A I A AT ST . AU AT AL S
CR IR o Al A R X R TR, MR
PR MR R AR A A S, R R R
A LA i P T i 52 1) 10090 2 R4 s A 0
AL BT AU A AR T 23 SR, (2
s IE, HAELAER S K AIKAUL
BFEAAF BT A R MAE, KL, U 18 3kiT
JAH ML BAE i T AT, sh B AR B3R
Lo 38045 20 A7 64 LI it R — IR PR 5

x1 FAAREAHRBMNTIHRPIFEHHFOERER

Table 1 Sample information of the Tian’ezhou ex sitfu Yangtze finless porpoises analyzed in this study

S G T FARSRMEE AR, MR SRR A A

F in code represents female individuals, M represents male individuals.
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MRt i ikt B, MR S ~ 10 ml, ACD (acid
citrate dextrose ) i I 70 &E 1M, iz 0] 52 5 %
ZJE T - T0°C AR IR PR 77 EL 2 DNA $21,
1.2 SKBAHE
1.2.1 DNA $2HC R I g A1 5L P 240 DNA
o QIR E - E W IS 7 N S 1 3/ I DN 1
WORE A TPl fE DNA, HAR AR 2 IR & U
o FRIA DNA BT TE Z2 o, Z5UIR R
BB J P, UK R AT BT R A I S T - 20°C UkA rh R
17, FAVE T PCR ¥ B BIAR
1.2.2 ff TR B K mtDNA FE4H] X P14 A
WS LT 21 > 2 80 & B85 E W i T
BALA (R 2). H, BT PPHOI30 Rk H T
FL T K ( Phocoena phocoena) Z 4k, Hi4x 20 4> &
LR T IRR e AL . RS 151 b
A TAY TREARARA A G, 55KIE R
IR S R 3R FAM 28 6hRic, IE T /5
LA H P 4r A, PCR P B 7E TC-5000 45 Ji2 4
¥R (Bibby Scientific) I 5¢ B, S A& & N
15 wl: % 50 ~ 100 ng FE K 2H DNA, 1.5 pl 10 x
Buffer, 0.7 wmol/L 5[ ¥J, 0.25 mmol/L dNTPs
0.2 U Taq 24 (Biostar, Canada) , ¥ 1%
TR N 95C W AE 4 5 ming 95°C 4% #4 30 s,
59.5C 8 k& 30 s, 72°C 4EAH 30 s, fF 3 33 K;
72°C A FEMH 5 min, PCR §" 44 7= 9 4 8% I
P SR TN T M 5 U P UK ARG I B B ROR 2
JE 8 e b R R RS R A R AT A R A
ABI3130 5t % 73 BT b kAT 45 0 FE R 3 AL, 4
43R4 A~ VKGE 38 LU ROX500 A S 43 F 5t 4
#~, A GeneMapper V3.2 ( Applied Biosystems )
I BB o R AR, R AN A X R
1Eo N TN R r BUER 22, BRI AE A B
AL 2D E G Y IR 3, SRR R I
B HLE A4 Micro-Checker V2. 2. 3 (van Oosterhout
et al. 2004 ) £ P 4 4> {7 s AY TE R A5 L ik A
PR

WAk, T OB T O AR T, AHESE TR
A3 48 I 0 5 A AR B9 miDNA 4211 X5 3 =g
ARIX 597 bp KB, LI E A A A B mtDNA
HAERL, 51 m BEETAY TRERARA

" A, 5% %) N D-loop L 5'-GAA TTC CCC
GGT CTT GTA AAC C-3', D-loop R 5'-GGT TTG
GGC CTC TTT GAG AT-3', PCR ¥ 4 7¢ TC-
5000 A BE AR FRAL b 58 o R AR &R E S0 ~
100 ng 2 [ ¢4 DNA, k T iiF 51 ¥ 4%
0.6 pmol/L, 2.5 ul 10 x Buffer, 0.25 mmol/L
dNTPs 11 U Taq 3 & B ( Biostar, Canada) , %p
FLRTE WA K BLARPL 25 wlo Y IERRIT R
94°C FiAF P 5 min; 94°C A5 ¥ 45 s, 60°C 1B k
45 s, T2°CHEAf 90 s, FHER 35 U5 72°C LR GE
7 min, P P2 1% AR UKAG I, 48
J& FH PCR 7= 15 Wi ik 70 & (b v 3 vy i ik 1K)
BARGRAA]) difk By 5. 2lifkf5 PCR ™
Pk sg g A TAEY) TRA R " 37T,
R 5z R A ABL 3730XL il F¢ A ( Applied
Biosystems) F5E 1, MF514)5 PCR 4854
FRTAD, 4 0w 0 e o

1.2.3 SRR B R SS A  H 5y
RS9 58 2 fe, HECfF Cervus V3.0
(Marshall et al. 1998, Kalinowski et al. 2007 )
T P BE A9 ZE v 3 A 2K ( number of alleles,
N,) W %&Z 4 FF (observed heterozygosity, H,) .
W BE 22 4 & (expected heterozygosity, H, ) 1 £
NP fE B & & ( polymorphism information
content, PIC) (Botstein et al. 1980, Hearne et
al. 1992) , 1 I B B & FH B9 07 s 02 75 & A
TR R ALfE B TR T 8 E M RE LR
Br, SRH Cervus V3.0 T35 R A7 5 24 55 A #D
AN LT A — 3R AR B AR HE BR F (none-
exclusion probability for the first parent, N _, ) Hl
CRH T — AR, HSE TR AR A AR HE BR R
(none-exclusion probability for the second parent,
Ny, VAWRCBT A 0 s Rk o — JE R B &%
( combined N, Yy f1 B dE HE R X
(combined N_, ). Jf4f it 55 24 XK B A3
gk, 7 B HERR R PEIL (B 1 - N, ) A1 24
HIE —DSEAN, A7 BiHHERFE PET (1 -
Nz o

1.2.4 miDNA #EH X P04 5 5Ex a4
A TE B2 1) 0 45 AT DR N T AZ X, 4K
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J& A Clustal X %% {4 ( Thompson et al. 1997,
Jeanmougin et al. 1998 ) X A< Bf 5% i 45 B A4 18
2% miDNA 5 61 X5 1) 47 X 3 #4003 48
S ;T AN TR) Y B Y
1.2.5 fREEEARMBE AU KITE
(1992) £ H 7Y VT R A A A5 0 23 203 530 52 6 %o
R o TR X 5K Y (em) Z 8] B
HEAR N Y, =114.445 8X"™° (6 <13.0
)M Y, =116.251 9X*™7( @ <16.5 ),
RN FE VLR B IR BETE I Y e VAR
B A BFFE A S e M VK P A AR I 2 Oy 4
%, MHEVEVT IR P AR R 290 4.5 % (3K 5
B 1992) , fEMRK R, T Al T E
R, ZHAE SR ZRFL, M5 B
EE AR DR 22, DRI AR W8 Al B ] BB A AR %
2o AT BT RER SCREA, AT KT
3 % WA AT E M 3 B A BT ACAS, i T A
Fofge i AL BEA /N 3 28 AR BEE TR
1.2.6 = TX%E AW Cervus V3.0 32
M B K ALl SR ¥ ( maximum likelihood method ,
ML) SR HT 26 TR &, X P AL B T AR AT
AL BE I A SCA B BEAS Z A Y LOD fE (B4R
R EHARXEA) o X TEHDFR, WARA
ATRERY AL A Bl BE A B LOD A 23 77 A 22 1A,
B AME . Cervus %& T8> Fh e JE 47 2 AR 41
KA A BB ENE, DHERT KR, A
FEULE 95% F1 80% Wi 25 K-, B E B4l
ZHNT AL EEB A 1.0 ATBERY A A
BEAS (SR AFE LU 21528 0. 8, PR AN HERR SR A
T 4 B CAE T T REE 5 VR TR BRI U A R
H 1% 5 #4217 100 000 ¥K
L2.7 ERFRBMEGKRAZBOTH £
Z 30 (breeding coefficient) 58 X b i 35 B4 J5 AN
TG A~ 45 0 B IR ok IR T IR — 1 J i A 3R
(Wright 1921), T F e py U 58 R BC(F,) B R
B AT AR 58 BB~ H . AR F5E 1 FSTAT
V2.9.3.2(Goudet 2001 ) 15 K 8 Y iF Hb 41 47
TLIKRIRE B0 I 52 BB, R 5 K & (relatedness )
BRIV A A 22 T F) 384 G AR, S 4 ik TR A A A
LU (Michod et al. 1980), 3 % HI 3R 2 R4 r

Fono Hg b, ACRETX B[R] AL TR RE AR ]
MRS FRE r H K 0.5, [F Bk 5 A 5 # [F] A 5+
B AU B9 36 2 & BN 0.25 (Queller et al.
1989, Blouin et al. 1996) , Wang(2007 )k F 7
Tl AN [) 1) 23 2 22 50080k o) 228 6 5040 AR ASE 400 0
AT AR A 45 B8, TrioML ( triadic maximum
likelihood ) g Xof 3 £ £ K45 H o o W A9 £l B30
WA EES T Z M TR KRR
2012, Simpson et al. 2013,
Witzenberger et al. 2013), K It, AW 5 ¥ H

( Arora et al.

TrioML 3% ( Wang 2007 ) 8 A4 [6] 1Y 3 % & %
r{E,
2 45 R

2.1 MIESEEER Ak 21 K
TEARIE R RGP LR X018 Sk VLK o 2L A6 )
F] 103 573 [H . Micro-Checker 3R 446 I A&
RITCREAL TN (95% BASRE) o 014
W SR AL IR B (N,) 3 AB] 8 NANEE, SFH{H
H4.9, PR WA A B (H,) R 0.613
(0.278 ~0.875), “F¥ MW BRIGE (H,) N
0.637(0.338 ~0.806) ; FI¥ZEMEEFE
(PIC) 5 0.571(0.300 ~0.749) . 21 A i i &
28 — AR HEBR % (combined N, ) 4 0. 003 54,
291 5 Z JE HE Br % ( combined N, ) A
0.0000209, #F 2z, HUEAEER, 21
AN 23t HER R PE T 99. 646% , 4 A
WA — D EA B, 21 AL BT HERR %
PE 1 24 99.998% . K& Y i i £/ 37 V1 JK
21 Al TR A ) A AR B L3R 2,

2.2 mtDNA B &R ARG FE 18 MK
597 bp mtDNA $ i X 5 42 X741, i) 21 2 A~
G R DAVEUNES & ST QI & L= AN
NAACR-Hapl , NAACR-Hap2 I NAACR-Hap5
( GenBank % 35243 51 & KC135874  KC135875
A KC135878) . 4 1fill IX J 371 A8 5347 o, e 3 Fifi o
FE TSR DX R v (A A 1 DL L3R 3

2.3 EFETE AWUREEKRT 3 ZHANE
TR EAS, T LA IR R A /N 3 % DL E iR
MR B, —IE 6 Mgk REAR, 74
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F3 REBMIMARPILREMBNLHE DNA BEREFHESHRBER
Table 3 mtDNA haplotypes and their distribution in the Tian’ezhou ex sifu Yangtze

finless porpoise population

R4 RENIHFRPIFEMBEPEUNHBOEFXRREERY

Table 4 Parentage identified in the Tian’ezhou ex situ Yangtze finless porpoise population

and their relatedness

i AAHN 16 Mk 48, il Cervus V3.0
AR 3 AR R EE, UL SEET
XFAACFXF 8 1 X (EAFREE N 95% , % 4), it
A K B0 Hy S B[R] — ol LR A A AR
NAACR-Hap2, ME%EHBETFLRPREK
P R BRI

2.4 MBNEZRBENEEELZXRE K
5T 5 FSTAT K14 11 58 45 21 K 58 U 7T K Fh
HEMIE S 2B F R 0.046, 38 i TrioML 45
75 30 BT A I 1R 8 BE X6 [ P 2 SR 2 R A
% 0.4523(0.418 8 ~0.5009) , & F %t il 14 5F
WIESRE r [EN 0.483 6(0.435 5 ~0.550
2), BAFHN YRR rHRO0. 118 2,
38 R AS 8] (1 - B R 2 R r fH ol 0,115 2,
AN]SR 2 RECW R 5, Csilléry 45 (2006 )
B ERBVRET AN - <0.25, BISES KRN
T[] B 5 A0 w3 ) A S Bk B AN AR X 15 45 Ok T8 2%
LR FRART . (HAESLPRFIE, BT DA
TR0 r HEE SEMRME LR,

I, ARFFFEAHRYE Blouin 5 (1996) 14 £ 18R I 2K
G KR R EAE R X 50 & PR G K R M bR
HE, B PR G KR (r=0.25) F = HoE5E L
Z(r=0.125) [ ¥E r=0.187 5 E K X 4> —
PRGRAMITEHGKRZNEM, 2R EBRK
R AN N R R (i - 3 S D NP
ki 26.14% |

3 4 #®

TEAE A T B AR IS b AT R T, Rt
HEBR 3 32 45 0 md HEBR R L R LA RORE i A
s, ORI, A s S AL R £,
AL B HERR A8 AL S B 2, Bk
PRl ; MEARE Z, SHEBR 3 B (Nesje
et al. 2000, Isberg et al. 2004, Ilioh et al.
2012) , Isberg %5 (2004 ) 1E X} V%5 #2 ( Crocodylus
porosus) AT 3 T ¥ E I, BRI 09 14 D RCTE
ENLER PET 5 99.88% , PEIl 5 97.42%
Haanes 45 (2005 ) 78 X 418 8% 5 JiE ( Cervus elaphus
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atalanticus) AT AL /X B BT T 19 TR
B, PET H# 99.98% , PE Il Jy 98.79% .
Ttoh 5§ (2012 ) 3@ i 2% % ¢ & 70 B BF 5% 4% A&
(Ursus arctos) W4 HUALAL I 36 T T 21 A~ 12
B, HPET 499.99% , PET 4 99.58% .
AW EMN, PET S PEN 43l KT
99.9% 5 99% i}, 3 F % M A5 R IEATE,
ARTIFFE R 21 Al T8 A7 i % KRS 9 2010 45
10 AVEIRRIBE AT 26 F LR A0, 155119 PE
[ 1 PE 11 43 5135 %1 99. 998% F1 99. 646% , [
I, ARBFFEEE R 21 M DR S SA 2
BB L 5 B T2 TR0, hid 2l
ETFUESRAEE S, R, AR ARG
PARREE 18 AR P AU I 1 3 AN A0 -BE-F K B2
CHr g Sk /AN R [ AR BE ), DA R BE X6 AL
T X, K TR TR
W, 2 B PR AT RE R 58 4 R A LA B I i i
AR SRR A L. B4, 7E 2010 4F 10
ARG KA TG s, g e
B, AR AR 5 Sk /NI SR AR IR
F AL A, EILX 5 Sk /K H) S BEAR TE 2 i
E, NI FEOZ R 0 5 DN AC-BE-FZKBE T
R E] . HYK, 2008 AE R, KRG AL P
X kA 1R BRI, RS kAR T IK
JEIRFET: (JE A5 2012) , [ALHAS BF 5 v 4 s
AR S5 AR 5 TR AT BE B 2 A X IR VK K R AE
Too BUAL, FE4 RERAE 23 A8 vt A HE BR324
AT 4R 0 T BB, T 3 2 G A S A A A R L
A BRI SR8 1 W B TR, A R BE T R 1
SEARMAR TE 2R, M43 55 1 56 2 K 1 1l
— W

MAHE RGN 3% TR R AT LR H, R
AR IR F33 14 3 A5 18 (M43 M46 il F32)
(F4), ULBH F33 761% FhBF o 20 E 5 06 IR .
Hrr s 48 M43 5 M46 4R 220 1.9, M46 5
F32 [J4AEI4 25 1.3, M43 5 F32 (4RI 2
3.2, XEWRERR LTRSS 1| HFHK(M43) 1
W), MERK F33 7E2 3. 2 4RI RN SEIR AR T
3AEAR, mBEAHEIM N 1.3 4F, X5 Xia
£5(2005) BF 58 A 0 K70V BK Y 255 5 30 AT Ak

INTF T AREMLT . AHIF 5T %5 ) SR AR ST F33
5 M39 DL F33 5 M4l Z I B3RS LR R Er
43512k 0. 040 1 F10.000 0, FI S8 %%
RFRBOL, SR, W T AW SR H 1y 5% ¢
RE, MICIEREE S I E TR RA
Wiz Fh i B S AL R B, CAHFREN,
AL T 2R AR S I AR RN TR SR R R
HEAT 15 4% A5 DA 3kt fo B8R AT 8 9 4% 30 S A
B A % F BE (B RIAE 2006, #h/NFESE 2010)
B, A G ARG 5 AF 25 45 % T K W T K Fh
FEFEAT I8 A SRAE RIS AL o3 A, DA iz Fh Y
56 R WE T 0BG T R OT TR R B A AR
&, DN 4 T 1 b A ot A% 4 P 5 7 il
PG I, SRR X 8 R A [ B AR R Y
EL IR ZB r {HHM 0.5(Queller et al. 1989,
Blouin et al. 1996) . ASHF 58 K P VT IKFh e
ORI B R XA RS R TN
0.4523(0.418 8 ~0.5009), A+ %t [a] o4 1
FYEBH0.4836(0.4355 ~0.5502), [FA
B J5 AR (M46 A1 M43 ) 2 [8] (4 3% % R BUH
0.454 0, ¥ AW 2 I (E 0.5, Mg A
WF5E e G 21 A~ TR A RERS MR 4% 6 &
ST iR AL T AL AR B, O Bt 5EAe 2y ok
GRBAWERWERS , LR, K
VT IRFRRE 18 SR Ay 8 4> (F32 F33 F34,
F35 M40 M43 M45 I M47) fE7E 5 UL | 3%
GAME (R S) o Hp ik EA F34 F1 M45 ff
FERRGAN R Z , BN S8 — 2 %
VEE A (F34 5 F31,F36., M40, M42  M44 fi
M45; M45 5 F33 F34 F35 M40 f1 M42) {7 7F
FHGKFR, 56 R R W AR 3k B M 2
F30 il M47 WAAAE R R R . &I, RIGNH
VLK v B A 5 2% OC & 19 AR X B 1 v 3k
26. 14% , 8 H B0 BHIB LK [ 2R Fh B (3. 97% ) 6
UL (BRBUBCRS , KRB REHR) . e b,
TR FRFIRE o A SR 50 R B AR X B 15
/DT 10% ( Csilléry et al. 2006) , 4N, K&
UL KA B 1Y) 34 SR 2% R BOCHO0. 118 2, MR 3E 2%
A B ) F B R 2 R ECH0. 115 2, B 275 T
FHABA VLK F SR B E (OF- 34 0 2% 32 BRI 38 0 AR
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